On the transport properties of a dense fully-ionized hydrogen plasma. II. Quantum analysis B. Bernu (1), J. Wallenbom (2) and V. Zehnlé (2) (1) Laboratoire In a preceding paper [1] (hereafter denoted as I), we have analysed the transport properties of a fully ionized hydrogen plasma within the context of the classical kinetic theory. Quantum effects were taken into account by effective potentials derived from the equilibrium pair correlation function [2] . Our results indicated that the quantum symmetry reduces drastically the electronic part of the thermal conductivity in the weak coupling domain.
As it was felt that these semi-classical results might be spurious, we have computed the thermal conductivity of a weakly coupled electron gas within the framework of quantum kinetic theory. Our main conclusion already announced in reference [3] , is that the quantum symmetry effects cannot be properly recovered by an effective potential as far as dynamical properties are concerned.
Many papers have been devoted to the derivation of the transport coefficients of a weakly coupled plasma from a quantum kinetic equation [4] [5] [6] .
However, the quantum correlations of the electron subsystem are generally neglected even when electron-electron collisions are considered.
To our knowledge only Lampe has studied the effect of degeneracy on the electron-electron collisions [5] [9] , is related to the screening length A, i. e. the Debye length at high temperature and the Thomas-Fermi length at 0 K. We have chosen [16] and where u = (Q /2 m)"2 Al. The logarithmic divergence appears of course for small values of u for which we use the classical limit of the cut (6.7). As a result of the quantum diffraction the integrand of ( 6.11 ) is effectively cut for u a ,J2, i.e. for distances less than the thermal de Broglie length. Quantum symmetry effects are still present through the non divergent exchange term but all quantum correlations have disappeared from (6.11) . The result of the integration of (6.11) gives :
where El is the exponential integral and y = 0.577... is the Euler constant [17] . The second line of (6.12) is obtained by a small argument expansion of Ei [17] . In that way, the non-degenerate limit K * of K q can be put in the form:
with The values of these last quantities which are compatible with those of Braginskii [11] [4, 18] ). However, these are not negligible as shown in figure 4 since they give a contribution to thermal conductivity of the same order of magnitude as the electron-proton collisions (Roughly, 11K =1 / K ei + 1/ K ee). Lampe [5] has shown that this could even be true for very highly degenerate plasmas. Some more work is thus necessary to obtain precise values of the transport coefficients of the degenerate hydrogen plasma. A forthcoming paper will be devoted to this problem. 8 
